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[0025] 

[Embodiment of the Invention] A description will now be 
made on a method of and an apparatus for driving a plasma 
display panel of the embodiment of the present invention 
with reference to the drawings. 
[0026] Embodiment 1 

Fig. 1 is a timing chart showing a scan pulse ps 
applied to scan electrodes on a panel in Embodiment 1 of the 
present invention, a pulse px applied to a data electrode 
group DX, a data pulse py applied to a data electrode group 
DY, and a discharge current pi flowing through the scan 
electrodes. Fig. 2 is a structural diagram of a plasma 
display panel for realizing a driving method according to 
the present invention. 

[0027] As shown in Fig. 2, take-out parts for scan 
electrodes and sustain electrodes are provided on the ends 
of the plasma display panel 4 in a horizontal direction. 
The scan electrode take-out part is connected with a scan 
electrode driving circuit 1 that outputs a scan pulse ps to 
each one of the scan electrodes. The sustain electrode 
take-out part is connected with a sustain electrode driving 
circuit 2 that outputs a sustain pulse to the sustain 
electrodes . 

[0028] The data electrodes on the panel are grouped into a 
data electrode group DX including data electrodes Dal, Da2, 
... Dam and a data electrode DY including data electrodes Dbl, 
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Db2, ... Dbn, and there are two data electrode take-out parts 
on the end of the plasma display panel 4 in a vertical 
direction. One of the data electrode take-out parts is 
connected with a data driving circuit 3X that outputs a data 
pulse , pdx to the data electrode group DX. The other data 
electrode take-out part is connected with a data driving 
circuit 3Y that outputs a data pulse pdy to the data 
electrode group DY. The data driving circuits 3X and 3Y 
drive the data electrode groups DX and DY independently. 
[0029] Fig. 3 shows a detailed circuit diagram of the data 
driving circuits 3X and 3Y in the structural diagram of the 
plasma display panel of Fig. 2. 

[0030] The data driving circuit 3X includes a data driver 9X 
connected to the data electrode group DX, and a power source 
unit 8X connected to the data driver 9X. 

[0031] The data driver 9X includes FET transistors Qpal to 
Qpam and Qnal to Qnam that turn on or off in response to 
writing . 

[0032] The power source unit 8X includes a constant voltage 
power source unit VX . and a charge recovery circuit 10X. The 
constant voltage power source unit VX includes a constant 
voltage power source VD, and the charge recovery circuit 10X 
includes a capacitor CX with a larger capacitance than the 
capacitance of the plasma display panel, FET transistors Ql 
to Q4, diodes Dl to D2 that are rapidly switched on or off, 
and an inductance LI. 

[0033] The data driving circuit 3Y includes a data driver 9Y 
connected to the data electrode group DY, and a power source 
unit 8Y connected to the data driver 9Y. 
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[0034] The data driver 9Y includes FET transistors Qpbl to 
Qpbn and Qnbl to Qnbn that turn on or off in response to 
writing. 

[0035] The power source unit 8Y includes a constant voltage 
power source unit VY and a charge recovery circuit 10Y. The 
constant voltage power source unit VY includes a constant 
voltage power source VD, and the charge recovery circuit 10 
Y includes a capacitor CY with a larger capacitance than the 
capacitance of the plasma display panel,. FET transistors Q5 
to Q8, diodes D3 to D4 that are rapidly switched on or off, 
and an inductance L2 . 

[0036] Fig. 4 is a timing chart of the scan pulse ps,* data 
pulse pdx, data pulse pdy and FET transistors Ql to Q8 . 

[0037] A description will now be made on a driving operation 
by a method of driving the plasma display panel of 
Embodiment 1 of the present invention with reference to 
Figs. 1, 2, 3 and 4. 

[0038] First of all, the charges recovered into the 
capacitor CX are applied to the data electrode group DX. (A 
drive waveform provided when the charges recovered into the 
capacitor CX are applied to the data electrode group DX is 
hereinafter referred to as a data pulse pdxl.) During a 
period of writing in a field, the FET transistor Q2 is 
turned on between a period TO and a period Tl, so that the 
charges stored in the capacitor CX of the charge recovery 
circuit 10X are applied via the FET transistor Q2, diode D2 
and inductance LI to a data electrode of the data electrode 
group DX, which performs the write discharge, as shown in 
Figs. 3 and 4. 
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[0039] Then, the remaining charges in the data electrode 
group DY after the electrode discharge are expelled to 
ground. In the period Tl, the FET transistor Q8 is turned 
on so as to clamp the data electrode group DY to the ground 
level as shown in Fig. 4. 

[0040] Then, the scan pulse ps is applied to the scan 
electrodes. The application of the scan pulse ps is started 
in the period Tl as shown in Fig. 4. 

[0041] With the start of this scan pulse application, the 
write discharge is started, in the data electrode group DX, 
in a cell at the intersection of the scan pulse ps with the 
data pulse pdxl reaching a potential difference that allows 
the write discharge. A current value pixl of the scan 
electrodes during, the discharge is indicated in Fig. 1. 
[0042] Then, the constant voltage power source 8X is applied 
as the drive voltage to . the data electrode of the data 
electrode group DX, which performs the write discharge, 
while the constant voltage power source 8Y is applied as the 
drive voltage to the data electrode of the data electrode 
group DY, which performs the write discharge. (A drive 
waveform applied to the data electrode of the data electrode 
group DX, which performs the write discharge, by the 
constant voltage power source VD is hereinafter referred to 
as a data pulse pdx2, while a drive waveform applied to the 
data electrode of the data electrode group -DY, which 
performs the write discharge, by the constant voltage power 
source VD is hereinafter referred to as a data pulse pdy2 . ) 
As shown in Fig. 4, in a period T2, the FET transistors Q3 
and Q7 are turned on so as to clamp to a constant voltage 
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power source VD level the data electrodes of the data 
electrode groups DX and DY, which perform the write 
discharge . 

[0043] When this occurs, the write discharge is started, in 
the data electrode group DY, in a cell at the intersection 
of the scan pulse ps with the data pulse pdy2 due to the 
potential difference between those scan and data pulses. A 
current value piyl during the discharge is indicated in Fig. 
1. 

[0044] After the write discharge, the remaining charges in 
the data electrode group DX are recovered into the capacitor 
CX of the charge recovery circuit 8X. (A drive waveform 
provided when the remaining charges in the data electrode 
group DX are recovered into the charge recovery circuit is 
referred to as a data pulse pdx3.) As shown in Figs. 3 and 
4, the FET transistor Ql is turned on between a period T3 
and a period T4, so that the. charges remaining in the data 
electrode group DX are recovered into the capacitor CX via 
the inductance LI, diode Dl and FET transistor Ql. 
[0045] After the write discharge, the remaining charges in 
the data electrode group DY and the scan electrodes are 
expelled to ground. (A drive waveform provided when the 
remaining charges in the data electrode group DY are 
expelled to ground is referred to as a data pulse pdyg.) In 
the period T3, the FET transistor Ql is turned on so as to 
clamp the data electrode group DY and the scan electrodes to 
the ground level. 

[0046] Also, in the data electrode group DY during a period 
that the remaining charges in the data electrode group DX 
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are recovered into the capacitor of the charge recovery 
circuit, the charges recovered into the capacitor CY of the 
charge recovery circuit 8Y start to be applied to a data 
electrode of the data electrode group DY, which performs the 
write discharge. As shown in Figs. 3 and 4, the FET 
transistor Q6 is turned on between the period T4 and a 
period T5, so .that the charges stored in the capacitor CY of 
the charge recovery circuit 10Y are applied via the FET 
transistor Q6, diode D4 and inductance L2 to a data 
electrode of the data electrode group DX, which performs the 
write discharge. 

[0047] Then, the charges remaining in the data electrode 
group DX after the electrode discharge are expelled to 
ground. The FET transistor Q4 is turned on in the period T5 
so as to clamp the data electrode group DX to the ground 
level, as shown in Fig. 4. 

[0048] After that, the scan pulse ps is applied to the scan 
electrodes. The application of the scan pulse ps is started 
in the period T5, as shown in Fig. 4. 

[0049] With the start of this scan pulse application, the 
write discharge is started, in the data electrode group DY, 
in a cell at the intersection of the scan pulse ps with a 
data pulse pdyl reaching a potential difference that allows 
the write discharge. A current value piy2 during the 
discharge is indicated in Fig. 1. 

[0050] Then, the constant voltage power source 8X is applied 
as the drive voltage to the data electrode of the data 
electrode group DX, which performs the write discharge, 
while the constant voltage power source 8Y is applied as the 
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drive voltage to the data electrode of the data electrode 
group DY, which performs the write discharge. In the period 
T2, the FET transistors Q3 and Q7 are turned on so as to 
clamp to the constant voltage power source VD level the data 
electrodes of the data electrode groups DX and DY, which 
perform the write discharge, as shown in Fig. 4. 
[0051] With this clamping, the write discharge is started, 
in the data electrode group DX, in a cell at the 
intersection of the scan pulse ps with the data pulse pdx2 
due to the potential difference between those scan and data 
pulses. A current value pix2 provided during the discharge 
is indicated in Fig. 1. 

[0052] After the write discharge, the remaining charges in 
the data electrode group DY are recovered into the capacitor 
CY of the charge recovery circuit 8Y. As shown in Figs. 3 
and .4, the FET transistor Q5 is turned on between a period 
T7 and a period T8, so that the remaining charges in the 
data electrode group DY are recovered via the inductance L2, 
diode D3 and FET transistor Q5 into the capacitor CY. 
[0053] After the write discharge, the remaining charges in 
the data electrode group DX and the scan electrodes S are 
expelled to ground. In the period T3, the FET transistor Ql 
is turned on so as to clamp the data electrode group and the 
scan electrodes to the ground level, as shown in Figs,. 3 and 
4. 

[0054] The above processing is repeated to perform the write 
discharge. 

[0055] While- the method of driving a plasma display panel 
according to the above Embodiment 1 uses two data electrode 
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groups, the method using three or more data electrode groups 
may provide the same effects. 

[0056] While the application to the data electrodes 
indicates a write discharge in the above method of driving a 
plasma display panel according to the above Embodiment 1, a 
preliminary discharge or a sustain discharge may similarly 
be applied. 

[0057] While the FET transistors are used as change-over 
switches in the above method of driving, a plasma display 
panel according to Embodiment 1, other switches may also 
provide the same effects. Similarly, while the N-channel 
FET transistors are used in the above method of driving a 
plasma display panel according to Embodiment 1, it is 
needless to say that even if the N channel is changed to 
another channel, it may not affect the present invention. 

[0058] 

[Effect of the Invention] As has been mentioned above, the 
present invention may provide as required such two balanced 
effects as lower power consumption and faster driving for a 
data pulse used to drive a data electrode, and provides such 
an effect that stable writing can be made by supplying a 
current to be distributed to the scan electrodes in the 
write discharge period. 

...omitted... 
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